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Abstract of JP 5155024 (A) 

PURPOSE:To improve the jet directional properties 
of ink droplets by realizing the structure of a flow 
path in which an ink discharge orifice can be 
constituted using a material having the same degree 
of wetting properties. CONSTITUTION:A pit layer is 
provided on a heater substrate 1 , and the pit layer is 
composed of the first pit layer 2a and the second pit 
layer 2b. The second pit layer 2b is formed using Si. 
A channel substrate 4 consists of a channel part or 
an ink reservoir 5 formed on an Si wafer using an 
anisotropic etching process. After adhering these 
two substrates, they are cut and subsequently, a 
recording head is manufactured. A material 
encircling a nozzle 3 is entirely Si, and therefore, its 
wetting properties are identical across the area of 
the material. Thus it is possible to make the jet 
directional properties of ink droplets stable. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim l]The 1st substrate that has the pit layer by which a crevice where a heating element has 
been arranged was formed in a pars basilaris ossis occipitalis. 
A channel section. 

While being the ink jet recording head provided with the above and constituting said pit layer 
from a film more than two-layer, a fdm which touches said 2nd substrate consisted of materials 
with wettability comparable as said 2nd substrate. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]In this invention, ink is heated with a heating element and air bubbles are 
generated. 

Therefore, it is related with the ink jet recording head which breathes out an ink droplet and 
records on a recording medium. 

[0002] 

[Description of the Prior Art] Ink is heated with a heating element and the ink jet recording head 
of the method which generates air bubbles and makes an ink droplet breathe out attracts attention 
especially in recent years as a recording head which can attain high resolution, small size, and 
low cost-ization. In the recording head of this method, in order to raise the discharging stability 
of an ink droplet, a crevice (pit) is provided and what has arranged the heating element at the 
pars basilaris ossis occipitalis of a crevice is known as indicated to JP,62-33648,A. Although 
formation of a crevice provides a pit layer on a substrate, patterns the portion of a crevice and is 
formed, By providing a crevice, the discharging stability of an ink droplet can be raised by 
limiting the generating region of the air bubbles by which ink was heated and it was generated, 
and being able to prevent winning of the air from a nozzle. 

[0003] Drawing 3 is an explanatory view of an example of an ink jet recording head which has 



the pit layer mentioned above. 

(A) It is the sectional view cut in the vertical plane where a figure meets a perspective view and 
the (B) figure meets a channel axis. 

the inside of a figure, and 1 — a heater substrate and 2 — a pit layer and 3 — a nozzle and 4 — a 
channel substrate and 5 — as for a common electrode and 9, a heating resistor layer and 7 are [ a 
protective layer and 1 1 ] crevices (pit) an individual electrode and 10 an accumulation layer and 
8 an ink reservoir and 6. The heater substrate 1 forms the accumulation layer 7, the resistor layer 
6, the common electrode 8, the individual electrode 9, the protective layer 10, etc. on a Si wafer, 
and the pit layer 2 is formed with the photopolymer on it. Although the channel substrate 4 forms 
in a Si wafer the channel section and the ink reservoir 5 which form an ink passage by 
anisotropic etching, the neighborhood of a tip part of an ink passage forms the nozzle 3, and the 
opening serves as an orifice. After carrying out alignment of these both the boards and pasting 
up, a recording head is produced by cutting for every chip with a dicing saw. 
[0004]In such a conventional ink jet recording head, since a nozzle is enclosed by the 
thermosetting resin which forms a pit layer, and Si which forms a channel section and it is 
constituted, the nozzle is constituted by the combination of a different material. When an ink 
droplet was breathed out according to a difference of this material, there was a problem that the 
jet direction nature of an ink droplet was not stabilized. This is based on a wettable difference of 
the material which constitutes the ink discharge opening. 

For example, the angle of contact which expresses water repellence with the combination of 
thermosetting resin and Si is because it is about 20 degrees in about 10 degrees and Si, so there is 
a tendency which an ink droplet can draw near to the large (an angle of contact is small) wettable 
thermosetting resin side with thermosetting resin. 

[0005]In order to improve the jet direction nature of the ink droplet by the cause mentioned 
above, the trial which processes the ink discharge opening surface with an identical material is 
also made, but. Since the adhesion over this material to process changed with materials, when it 
was constituted by the material in which ink discharge openings differ, there was a problem of 
being easy to produce partial exfoliation. 
[0006] 

[Problem(s) to be Solved by the InventionJThis invention was made in order to solve the 
problem mentioned above, and in the ink jet recording head which has a pit layer, an object of 
this invention is to improve the jet direction nature of an ink droplet by realizing passage 
structure which can constitute an ink discharge opening from material with comparable 
wettability. 
[0007] 

[Means for Solving the Problem] A thing, wherein this invention constitutes a film which touches 
said 2nd substrate while constituting said pit layer from a film more than two-layer from material 
with wettability comparable as said 2nd substrate in an ink jet recording head which joins the 
2nd substrate characterized by comprising the following. 



The 1st substrate that has the pit layer by which a crevice where a heating element has been 
arranged was formed in a pars basilaris ossis occipitalis. 
Channel section. 

The film which touches said 2nd substrate can consist of metallic materials, such as Si system 

material and nickel. 

[0008] 

[FunctionJThe pit layer in which the crevice was formed was considered as the composition 
more than two-layer, and material with wettability comparable as the 2nd substrate constituted 
the portion which touches the 2nd substrate from this invention. 

Therefore, the wettability of the ink discharge opening circumference can become uniform, and 
can stabilize the jet direction nature of an ink droplet. 

[0009] 

[Example"| Drawing 1 is an explanatory view of the 1st example of the ink jet recording head of 
this invention. 

(A) It is the sectional view cut in the vertical plane where a figure meets a perspective view and 
the (B) figure meets a channel axis. 

The same numerals were given to the same portion as drawing 3 among the figure. 2a and 2b are 
pit layers. As for the heater substrate 1, the accumulation layer 7, the heating resistor layer 6, the 
common electrode 8, the individual electrode 9, the protective layer 10, etc. are formed, and the 
1st pit layer 2a and 2nd pit layer 2b are formed on it. Although the channel substrate 4 forms in a 
Si wafer the channel section and the ink reservoir 5 which form an ink passage by anisotropic 
etching, the neighborhood of a tip part of an ink passage forms the nozzle 3, and the opening 
serves as an orifice. After carrying out alignment of these both the boards and pasting up, a 
recording head is produced by cutting for every chip with a dicing saw. 
[OOlOl Drawing 2 explains the process in which the 1st pit layer 2a and 2nd pit layer 2b are 
formed, based on a manufacturing process to a heater substrate. First, the accumulation layer 7 
which consists of Si02 by thermal oxidation is formed on the heater substrate 1 using a Si wafer, 
film deposition of the heating resistor layer 6 which consists of Poly-Si on it is carried out by 
CVD, and it patterns after desired shape. Next, film deposition of the aluminum is carried out by 
sputtering, and the common electrode 8 and the individual electrode 9 are patterned. The 
protective layer 10 is formed on it. Film deposition of two-layer [ of the metal layer which 
consists of an insulating layer and Ta on it ] is carried out, and the protective layer 10 is 
patterned. 

[001 l]Then, the 1st pit layer 2a is formed in a thickness of 15 micrometers as a photopolymer 
using 348 (made by Ciba-Geigy) of Probimide (registered trademark) which is photosensitive 
polyimide. First, a formation method carries out the spin coat of the photosensitive polyimide 
varnish, and prebakes it. It is made for the thickness of a photosensitive polyimide varnish layer 
to be set to 30 micrometers at this time ( drawing 2 (A)). 

[0012]Next, it patterns by performing exposure and development, and it heats for 2 hours and is 



made to heat-harden at 400 ** so that the portion of the crevice 1 1 may be removed. By this 
heat-curing process, since the thickness of a polyimide layer decreases 50%, final thickness is set 
to 15 micrometers ( drawing 2 (B)). 

[0013]Next, 10 micrometers of solutions of glass resin (trade name: made by U.S. OI-NEG) 
GR950 of the rudder silicone of an Si system are coated, and it heats for 30 minutes and is made 
to heat-harden at 250 ** ( drawing 2 (Q). 

[0014]Then, as the portion of the crevice 1 1 is exposed, it covers with a resist mask, and the dry 
etching by the plasma of CF4/O2 removes glass resin of the portion of the crevice 1 1 ( drawing 2 
(D)). 

[0015]Since a channel section and the ink reservoir 5 will be formed in a Si wafer of anisotropic 
etching as the channel substrate 4 was mentioned above if it returns to drawin g 1 and sees about 
a channel substrate, the surface is Si. However, in practice, the surface of the channel substrate 4 
will be in the state of a natural oxidation film, and the SiCh film is formed. The angle of contact 
at that time is about 20 degrees, since the SiCh film of the natural oxidation film is formed to 
some extent, the surface of 2nd pit layer 2b which consists of glass resin of the wettability of the 
material which constitutes the ink discharge opening is also equivalent — an angle of contact — 
carrying out — it becomes about 20 degrees too. 

[0016]The 2nd example is described. In this example, since the surface will be in the state of a 
natural oxidation film at the channel substrate 4 which consists of Si and SiC>2 is formed as 
mentioned above, SiC>2 is used as a material which constitutes 2nd pit layer 2b. Since the 
manufacturing process is the same as the 1st example, only the manufacturing method of 2nd pit 
layer 2b is explained here. Process drawing can also be explained using drawing 2 . 
[0017]On the heater substrate 1 in which the 1st pit layer 2a was formed, the LPD (LiquidPhase 
Deposition) method is used and 1 5 micrometers of 2nd pit layer 2bs are formed. After dissolving 
and filtering SiC>2 particles in silicofluoric acid (H2SiF 6 ) solution, the heater substrate 1 in which 
the 1st pit layer 2a was formed is dipped, and 15 -micrometer-thick SiC>2 is formed by adding 
way acid ( drawing 2 (C)). 

[0018]Next, the resist mask corresponding to a desired pattern is formed in the SiC>2 surface, and 
the crevice 1 1 is formed by the dry etching by CF4/O2 plasma ( drawing 2 (D)). 
[0019]The heater substrate 1 produced as mentioned above is pasted up with the channel 
substrate 9, it is cut by the dicing saw, and a recording head is created. And also in this example, 
the wettability of the material which constitutes the ink discharge opening becomes equivalent, 
and is about 20 degrees in an angle of contact. 

[0020]In two examples mentioned above, although 2nd pit layer 2b was formed with Si system 
material, an angle of contact can also form metallic materials, such as nickel which is about 20 
degrees, on the 1st pit layer 2a by plating. 

[0021 Jin addition — a pit layer is not what is restricted to two-layer — at least — two-layer — with 
— it is good. In this case, it is clear that what is necessary is just to use as material with 
wettability equivalent to a channel substrate material of the top layer formed at the end, i.e., the 
pit layer which touches a channel substrate. 



[0022] 

[Effect of the InventionJThe pit which forms the crevice which specified the generating region of 
air bubbles is considered as the composition more than two-layer, and material with wettability 
equivalent to a channel substrate constitutes the portion which touches a channel substrate from 
this invention so that clearly from the above explanation. 

Therefore, the wettability of the ink discharge opening circumference becomes uniform, and it is 
effective in the ability of the jet direction nature of an ink droplet to be stabilized. 



TECHNICAL FIELD 

[Industrial ApplicationJIn this invention, ink is heated with a heating element and air bubbles are 
generated. 

Therefore, it is related with the ink jet recording head which breathes out an ink droplet and 
records on a recording medium. 



PRIOR ART 

[Description of the Prior Art] Ink is heated with a heating element and the ink jet recording head 
of the method which generates air bubbles and makes an ink droplet breathe out attracts attention 
especially in recent years as a recording head which can attain high resolution, small size, and 
low cost-ization. In the recording head of this method, in order to raise the discharging stability 
of an ink droplet, a crevice (pit) is provided and what has arranged the heating element at the 
pars basilaris ossis occipitalis of a crevice is known as indicated to JP,62-33648,A. Although 
formation of a crevice provides a pit layer on a substrate, patterns the portion of a crevice and is 
formed, By providing a crevice, the discharging stability of an ink droplet can be raised by 
limiting the generating region of the air bubbles by which ink was heated and it was generated, 
and being able to prevent winning of the air from a nozzle. 



EFFECT OF THE INVENTION 

[Effect of the InventionJThe pit which forms the crevice which specified the generating region of 
air bubbles is considered as the composition more than two-layer, and material with wettability 
equivalent to a channel substrate constitutes the portion which touches a channel substrate from 
this invention so that clearly from the above explanation. 

Therefore, the wettability of the ink discharge opening circumference becomes uniform, and it is 
effective in the ability of the jet direction nature of an ink droplet to be stabilized. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the InventionJThis invention was made in order to solve the 
problem mentioned above, and in the ink jet recording head which has a pit layer, an object of 
this invention is to improve the jet direction nature of an ink droplet by realizing passage 
structure which can constitute an ink discharge opening from material with comparable 
wettability. 

MEANS 

[Means for Solving the Problem] A thing, wherein this invention constitutes a film which touches 
said 2nd substrate while constituting said pit layer from a film more than two-layer from material 
with wettability comparable as said 2nd substrate in an ink jet recording head which joins the 
2nd substrate characterized by comprising the following. 

The 1st substrate that has the pit layer by which a crevice where a heating element has been 
arranged was formed in a pars basilaris ossis occipitalis. 
Channel section. 

The film which touches said 2nd substrate can consist of metallic materials, such as Si system 
material and nickel. 



OPERATION 

[Function]The pit layer in which the crevice was formed was considered as the composition 
more than two-layer, and material with wettability comparable as the 2nd substrate constituted 
the portion which touches the 2nd substrate from this invention. 

Therefore, the wettability of the ink discharge opening circumference can become uniform, and 
can stabilize the jet direction nature of an ink droplet. 



EXAMPLE 

rExamplel Drawing 1 is an explanatory view of the 1st example of the ink jet recording head of 
this invention. 

(A) It is the sectional view cut in the vertical plane where a figure meets a perspective view and 
the (B) figure meets a channel axis. 

The same numerals were given to the same portion as drawing 3 among the figure. 2a and 2b are 
pit layers. As for the heater substrate 1, the accumulation layer 7, the heating resistor layer 6, the 
common electrode 8, the individual electrode 9, the protective layer 10, etc. are formed, and the 
1st pit layer 2a and 2nd pit layer 2b are formed on it. Although the channel substrate 4 forms in a 
Si wafer the channel section and the ink reservoir 5 which form an ink passage by anisotropic 
etching, the neighborhood of a tip part of an ink passage forms the nozzle 3, and the opening 
serves as an orifice. After carrying out alignment of these both the boards and pasting up, a 
recording head is produced by cutting for every chip with a dicing saw. 



[OOlOJ Drawing 2 explains the process in which the 1st pit layer 2a and 2nd pit layer 2b are 
formed, based on a manufacturing process to a heater substrate. First, the accumulation layer 7 
which consists of SiC>2 by thermal oxidation is formed on the heater substrate 1 using a Si wafer, 
film deposition of the heating resistor layer 6 which consists of Poly-Si on it is carried out by 
CVD, and it patterns after desired shape. Next, film deposition of the aluminum is carried out by 
sputtering, and the common electrode 8 and the individual electrode 9 are patterned. The 
protective layer 10 is formed on it. Film deposition of two-layer [ of the metal layer which 
consists of an insulating layer and Ta on it ] is carried out, and the protective layer 10 is 
patterned. 

[001 l]Then, the 1st pit layer 2a is formed in a thickness of 15 micrometers as a photopolymer 
using 348 (made by Ciba-Geigy) of Probimide (registered trademark) which is photosensitive 
polyimide. First, a formation method carries out the spin coat of the photosensitive polyimide 
varnish, and prebakes it. It is made for the thickness of a photosensitive polyimide varnish layer 
to be set to 30 micrometers at this time ( drawing 2 (A)). 

[0012]Next, it patterns by performing exposure and development, and it heats for 2 hours and is 
made to heat-harden at 400 ** so that the portion of the crevice 1 1 may be removed. By this 
heat-curing process, since the thickness of a polyimide layer decreases 50%, final thickness is set 
to 15 micrometers ( drawing 2 (B)). 

[0013]Next, 10 micrometers of solutions of glass resin (trade name: made by U.S. OI-NEG) 
GR950 of the rudder silicone of an Si system are coated, and it heats for 30 minutes and is made 
to heat-harden at 250 ** ( drawing 2 (C)). 

[0014]Then, as the portion of the crevice 1 1 is exposed, it covers with a resist mask, and the dry 
etching by the plasma of CF4/O2 removes glass resin of the portion of the crevice 1 1 ( drawing 2 
(D)). 

[0015]Since a channel section and the ink reservoir 5 will be formed in a Si wafer of anisotropic 
etching as the channel substrate 4 was mentioned above if it returns to drawing 1 and sees about 
a channel substrate, the surface is Si. However, in practice, the surface of the channel substrate 4 
will be in the state of a natural oxidation film, and the SiC>2 film is formed. The angle of contact 
at that time is about 20 degrees, since the SiC>2 film of the natural oxidation film is formed to 
some extent, the surface of 2nd pit layer 2b which consists of glass resin of the wettability of the 
material which constitutes the ink discharge opening is also equivalent — an angle of contact — 
carrying out — it becomes about 20 degrees too. 

[0016]The 2nd example is described. In this example, since the surface will be in the state of a 
natural oxidation film at the channel substrate 4 which consists of Si and SiC>2 is formed as 
mentioned above, SiC>2 is used as a material which constitutes 2nd pit layer 2b. Since the 
manufacturing process is the same as the 1st example, only the manufacturing method of 2nd pit 
layer 2b is explained here. Process drawing can also be explained using drawing 2 . 
[0017]On the heater substrate 1 in which the 1st pit layer 2a was formed, the LPD (LiquidPhase 
Deposition) method is used and 15 micrometers of 2nd pit layer 2bs are formed. After dissolving 
and filtering SiC>2 particles in silico fluoric acid (H2S1F6) solution, the heater substrate 1 in which 



the 1st pit layer 2a was formed is dipped, and 15 -micrometer-thick SiC>2 is formed by adding 
way acid ( drawing 2 (C)). 

[0018]Next, the resist mask corresponding to a desired pattern is formed in the SiC>2 surface, and 
the crevice 1 1 is formed by the dry etching by CF4/O2 plasma ( drawing 2 (D)). 
[0019]The heater substrate 1 produced as mentioned above is pasted up with the channel 
substrate 9, it is cut by the dicing saw, and a recording head is created. And also in this example, 
the wettability of the material which constitutes the ink discharge opening becomes equivalent, 
and is about 20 degrees in an angle of contact. 

[0020]In two examples mentioned above, although 2nd pit layer 2b was formed with Si system 
material, an angle of contact can also form metallic materials, such as nickel which is about 20 
degrees, on the 1st pit layer 2a by plating. 

[0021 Jin addition — a pit layer is not what is restricted to two-layer — at least — two-layer — with 
— it is good. In this case, it is clear that what is necessary is just to use as material with 
wettability equivalent to a channel substrate material of the top layer formed at the end, i.e., the 
pit layer which touches a channel substrate. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing l] It is an explanatory view of the 1st example of the ink jet recording head of this 
invention. 

[Drawin g 2] It is an explanatory view of the manufacturing process of the heater substrate of 
drawing 1. 

[Drawing 3 J It is an explanatory view of an example of the conventional ink jet recording head. 
[Description of Notations] 

1 A heater substrate, 2 and 2a, and 2b [ A heating resistor layer and 7 / An accumulation layer 
and 8 / A common electrode, nine individual electrodes, and 1 0 / A protective layer and 11/ 
Crevice. ] A pit layer and 3 A nozzle, 4 channel substrates, and 5 An ink reservoir and 6 
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3 

7C t ic^m-r 6 c t k. £ o , lasit-N ? F&rm s ft 

[ 0 0 1 0 ] H2ii, b-5f-3HR'sJ|l I b"? Hi 2 a 
J; 2 © f ? I- Js 2 b £©.$3- -S 4 , IKi&Ifg 
K5^tgj|?ST&fe©-e&4. Sf. S > OxJM&m 
l'fcb-£-SlKl±K. gUSffct^DS i 0* 
&gg!H7 43MU -ec-JbCP oly-Si 
gttlftiifM 8 *C V DK ,fc *J *Mb . BlfMt^^CC? 

yen:, a i&Atuzvum&im 

JSU. j&IsfiiS, iI8«fi<9 4.'** S 
61C. «&JI1 04®jST*. flgglO 

It. W*H 4*©±©T a *) 
Sh. >f£~i>ys*ifc&©'Ca&.&, 

[oo 1 1 ] saWJ-i 

5 l e 'C*4Pr ol) ■ mi de ©3 4 8 

(C i ba-Ge >. eryttSS) 4)^'C, Ml f 9 HI 

2 a £ 1 5 a m©)ISCC^g£-3-& 0 mf&fti&it. £T, 
JflHfcte#U-f5 F'?-A?:Xt'>2- (« (./, yiJ-^-J 

C©4£. Sijfetitf'J-f S K7-XJI©®Sti:, 

3 0nmiw*^ j 5cc:-3'« <H2 {A> > . 
[0012] 3tK, 1 1 ©»Wi|Si*3ft*«« 

K. Wjft, *i»*?T«r-5'C. S*VC. 400 

'CO £ B#BS!i)B^ 0 X fm& 3 4, C ©gtilffclSK J: 

iffMfcttfft*. 1 5«mtft* (12 <B> > . 

[ 0 0 13] SfC, S i &©? ^-i' li2->©y7X 
Ui^ < M&S : *HO I - N E Gttl? > GR9 5 0© 
i&g 4 1 0 « m a— T -t > ^ U 2 5 0 "CC 3 0 in 
SSl/'C, &t£fb3'ti& <H2 (C) > , 

[0 0 14] *©», EflSUl 1 ©SB^ 535^-3- *<t: 5 CC 
I/'CU^a Hr^-Clg^. OflSiSl 1©§5$©^?AU 
f>4, CF, /O, O^X-^KJ;* F 5 
yK«t-s"C»4T* {MI2 < D ) ) . 

[ 0 0 1 5 ] H 1 icm^x. *-+*>imu<,c'?i<>x&& 

4. ?**,<imm\t, i:i£l,fcJ:5ie, Si"Jf*/»k 
? * > ^cc J: 0 . ? + * Jl'SIS^ -f > ? 'J < 

hi>mwi>-£fttci><j>x-h&frz>, -ec'^Biis i -c* 

UAH,, *ES!i, * + *.'l<g1£4©ScMi;fc. S.^gS 

(fcKc^sfiiiao, s .o, m&fcf&snxi'Z. -e© 

B#©jglftft t±. ifr2 0 ' f&S. ^ * L-i»,fc 9 
S2 b? I-JI2 b©S®fc. i&g?ft;SS£©S i 0 2 Ji*s 

^*fW4©Sfttttira«fc. WteftiLit, *>i*9*52 
to oi6] s2©.*tep»K-?^t: mm h. c©**s 
(cSffi*imiti3©iA*Ji«o, s iOtimmzti 



4 

Mill or-A.s©!:-, c c -c-ii, s 2 b* ? 2 b © 

[00 1 7] HU Vm2 SiimmStlkb-HS 
ffi 1 ±tc, LPD<L>4u>dPhase Depo 
sitiofi) £*jgi>-CS2t:? h§2 b*l 5 

&%iki&m (H, SiF, ) A^sgfc, S 
!0 2 ^ J f4J§)l¥, ffliftL-fc^. Ilf-; |-Js2aA^ 
ttfe b - ji 1 4^at/ % ^gS4fS!«T4 C 
10 ttCXtXW-S 1 5 «m©S i Oj <H2 
{C> > . 

[0018] ^K, S > 0 2 5KC «^©-'i^->tC 
& <H2 (D> > o 

[ 0 0 1 9 ] tl_h©i: ^i<: L-T^ISS ftfc b - » -SK 

wa^r <>, -Y > i? u±gDSt£.i?$(.,-ct,^#.f4©^nte 

[ 0 0 2 0 ] ±s£Ofc2-?©3£*fe0|-C«, ^2 f Ha 
2bSS s^ttlK-fi^bft:^, m^*^20' 1?* 
4N i 4¥©&!IIW44, y » *K J: 9 « 1 b y h 82 a 

[0021] afe, e s hSi*2Jaf<:p!5»ni>fc©'Ci* 

jy<. i>«iKit.2S4»nk#J:t,^ C©il^, ftfAtcfl? 
30 [0022] 

[ m&y^ ) Kitvimfrbm & *«c <t ^ « . *jw 

tc J:fi«, SliJS©ll^i5las4^UftiDflSB4©fiET& b* 
? h 4 2 Js «±©1»« 4 0. * * * ASK iff 
4? * 4 ^SK4lsl^©!itlfi4i#oHf4r-1Ss£34l4 

S©igK*iaH4 4S^T* * 4 1 ^ Sam*** 
[@ifi©1»^"Sj^] 

m 1 ] *sw©-y >^-,4 aaia^ k©s i © 

*fepi]©5^H-C*>.|>o 
40 [^2] @l©b-*-gffi©^Xm©= : sS?B|a'CS) 
4. 

[ m 3 ] se*© -f > ? y * -j t K©-pii©sa 
[s#©ga^] 

1 b-ir-g^, 2, £a, 2 1) f - ; H 3 ✓ 
X*. 4 *+-f>Jl-S : tS. 5 ^V^'J-V-M. 6 
^?»^, 7 g^Jl. 8 ^aggi, 9fliS<JSffi, 
1 0 &^J£. 1 1 Dflgli. 
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(72)^# 'htt dL£ 

tt£WM?£££i^&2274tjl& s£±-b'P 
9 ?*$fcS£tt?I:g«*f!0lfrt 



(72)^* §S* if 

ttSJl|mi»*««6*jB2274Sl6 S±-b'D 

(72)^# Hsa 
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(5) WIT 5- 1 5 5 0 2 4 

(72>ssfl# hs! $ (72)^^# urn m& 
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